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Formula 1 



Where: X is O, CHCN or S; Y is O. NH. CH 2 . S or NHCO; Z is O, S, NH, or CH=CH; n=0 or 1; Ar is an 
optionally substituted single or fused carbocyclic or heterocyclic aromatic ring, (where, for example, the 
aromatic ring may have up to three substituents independently selected from alkyl, halogen, hydroxy. C n _6 
alkoxv NO-> CF* CN, COOH, COOR3, CONR4R5); ... 

P IS R4 and R5 are independently selected from the group consisting of H. or a substjtuent as cla.med 
or as otherwise described (eg an optionally substituted alkyl. phenyl or heterocycle); R1 and I R2 ! are 
independently selected from the group consisting of hydrogen, halogen, OH, COOH CN, substrtuted or 
^substituted Id 6 alkyl inhibit the chorismate synthase enzyme in the shikimate pathway and may be used as 
antibacterial agents, eg to treat infections caused by gram positive organisms such as S.aureus. 
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AZOLE COMPOUNDS AND THEIR THERAPEUTIC USE 



Field of the Invention 

and diseases associated therewith. 

Backerou- " 1 * n Invention 

. . , * ,t,h err- knnwn that possess considerable antibacterial activity, and these 

Several chemical classes of compound are ™^^£^f^_ es ^ infection. They include among 

sulfonamide drugs. 



WO2000010573 claims the general structure shown in Figure 1 as antiviral agent*, 
hydrogen. 




N R3 



X=S O or NRa (Ra=H. C1-5 alky!) 

Y=OorS;Z=O.SorNRh(Rh=H,alkyi) _ . . 

Two rings chosen from <un)substrtuted phenyl; alkylphenyl, 
(un)substituted heterocydes (furan. thiophene, oxazoie. 
oxadiazole. pyridine, pyrimidine, Pf" to - idamle 
pyridazine, 1 ,3-oxatiiiolane, thiazole, thiadiazote, imidazole, 
tetrazote, pyrrole, triazine 

R3 C1-10 aliphatic acid, preferred acetic acid, propjorocadd, 
of benzoic add, or alkyiphenyl (substituted or unsubstrtuted) 



Figure 1 



Patent WO2000032598 claims the 
treatment of inflammatory 



general structure shown in Figure 2 as TNF receptor agonists for the 
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W1-W5 together - aliphatic 

heterocyclic 
heteroaromatic 

R2 - O, S 

R1 - H, heteroaromatic, (cyclo)alkyl 



Figure 2 

The compounds described in the invention are novel, and without wishing to be bound by theory, possess a 
method of action distinct from previously described antibiotics. 



Summary of the Invention 

This invention relates to compounds, and more specifically to azole analogues and to their pharmaceutical 
compositions defined by Formula 1, or a pharmaceutical acceptable salt thereof. 




n 



Formula 1 



Where: X is O, CHCN or S; Y is O, NH, CH 2 , S or NHCO; Z is O, S, NH, or CH=CH; n=0 or 1 
Ar is an optionally substituted single or fused carbocyclic or heterocyclic aromatic ring. These include but 
are not limited to phenyl, napthyl, pyridine, quinoline, pyrimidine, imidazole, furan, thiadiazole derivatives. 
The bond to the Ar group can be to any of its ring atoms. The aromatic ring may have up to three 
substituents independently selected from Ci-6 alkyl, halogen, hydroxy, Ci^alkoxy, N0 2 , CF 3 , CN, COOH, 
COOR3, CONR4R5. 

R, R3, R4 and R5 are independently selected from a group consisting of H, substituted or unsubstituted C !h6 
alkyl, CH 2 COOH, substituted or unsubstituted phenyl or heterocycles; Rl, R2 are independently selected 
fromthe group consisting of hydrogen, halogen, OH, COOH, CN, substituted or unsubstituted d-6 alkyl. 

Particularly preferred compounds are those where: 

nisOor 1; Xis S or CHCN; Yis S; Zis O or S; R is H; and Ar is as defined above. 
Particularly preferred compounds are illustrated in Table 1. 
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Table 1 




Compounds of the invention have therapeutic utility ^^^t^^S^S^ 
the treatment of infections caused by gram positive ° r S an f^ t ^ / '~ , te 

shown to be essential 



Description " f thg Inventiop 

Certaui compounds of this invention are preferred 
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a saturated, unsaturated or aromatic ring of 5 to 8 atoms containing one or more heteroatoms such as O, S 
or N, and which may be bonded via any C or ring atom. 

Compounds of formula 1 may contain one or more chiral centres and exist in optically active forms. When 
a compound of formula 1 or a salt thereof contains a single chiral centre (for example sec-butyl) it may 
exist in two enantiomeric forms. The present invention includes individual enanhomers and mixtures of 
these enantiomers. The enantiomers may be obtained by methods known to those skilled in the art. Such 
methods typically include resolution via formation of diastereomeric salts or complexes which may be 
separated, for example, by crystallisation; resolution via formation of diastereomeric derivatives or 
complexes which may be separated, for example, by crystallisation, gas-liquid or liquid chromatography; 
selective reaction with one enantiomer by reaction with an enanuomer-specific reagent, for example, 
enzymatic esterificauon, oxidation or reduction, followed by separation of the modified and unmodified 
enantiomers; or gas-liquid or liquid chromatography on a chiral support such as silica with a bound crural 
ligand or in the presence of a chiral solvent. It will be appreciated that where the desired enantiomer is 
converted into another chemical entity by one of the separation processes described above, at least one 
further step will subsequently be required to liberate the desired enantiomeric form. Alternatively, specific 
enantiomers may be synthesised by asymmetric synthesis using optically active reagents, substrates, 
catalysts or solvents, or by converting one enantiomer into another by asymmetric transformation. 
When a compound of formula 1 or a salt thereof contains more than one chiral centre it may exist in 
diastereomeric forms. The diastereomeric pairs may be separated by methods known to those skilled m the 
art, for example, chromatography or crystallisation and the individual enantiomers within each pair may be 
separated as described above. The present invention includes each diastereomer of compounds of formula 
1 and mixtures thereof. 

Some compounds of formula 1 may exist in the form of solvates, for example, hydrates, which also fall 
within the scope of the present invention. 

The compounds of formula 1 may form organic or inorganic salts, for example, the compounds of formula 
1 may form addition salts with inorganic or organic acids, e.g. hydrochloric acid, hydrobromic acid, 
fumaric acid, tartaric acid, citric acid, sulfuric acid, hydiodic acid, maleic acid acetic acid, succinic acid, 
benzoic acid, pamoic acid, palmitic acid, dodecanoic acid and acidic amino-acids such as glutamic acid. 
Such compounds of formula 1 may form base addition salts, for example, with alkali metal hydroxides e g 
sodium hydroxide, with amino-acids e.g. lysine or arginine or with organic bases e.g. meglumame. It will 
be appreciated that such salts, provided that they are pharmaceutically acceptable may be used m therapy in 
place of compounds of formula 1. Such salts are prepared by reacting the compound of formula 1 with a 
suitable acid or base in a conventional manner. Such salts may also exist in the form of solvates, for 
example, hydrates. The present invention includes each salt and any solvate thereof. 
Certain compounds of formula 1 or salts thereof may exist in more than one crystal form and the present 
invention includes each crystal form and mixtures thereof. 

"Pharmaceutically acceptable salts" are acid addition salts which can be prepared by any of the art 
recognised means. Typical acid addition salts include hydrochloride, hydrobromide, hydroiodide, sulphate, 
phosphate, acetate, propionate, lactate, malate, succinate, tartrate, cyclohexanesulphamates, 



As used hereinafter, the term "active compound'' denotes a compound of formula 1 including 
pharmaceutically acceptable salts thereof. In therapeutic use, the active compound may be administered 
orally, rectally, parenterally, topically, ocularly, aurally, nasally, inttavaginally or to the buccal cavity, to 
give a local and/or systemic effect Thus the therapeutic compositions of the present invention may take 
the form of any of the known pharmaceutical compositions for such methods of administration. The 
compositions may be formulated in a manner known to those skilled in the art so as to give a controlled 
release, for example rapid release or sustained release, of the compounds of the present invention 
Pharmaceutically acceptable carriers suitable for use in such compositions are well known in the art of 
pharmacy. The compositions of the invention may contain 0. 1-99% by weight of active compound. The 
compositions of the invention are generally prepared in unit dosage form Preferably the unit dosage of 
active ingredient is 1-500 mg. The excipiems used in the preparation of these compositions are the 
excipients known in the pharmacist's art. 
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Compositions for oral administration are preferred lcom£>^ ^eT^^pTanTa^ 
pharmaceutical forms for such administration, for example tablets, capsules, grannies, syrup* «h 

or oily suspensions. 

tablets may be.prepared from a mixture ^^^^^^t 9 ^ 
phosphate, disintegrating ^J^^^^for "J^K and 'other fptional 

stearate, binders for example nncrccrystatone ceuujose a The tablets may, if desired, 
ingredients known in the art to permit tabletmg the ^^tcMe S coTting usingfor example 
tended using lounvn memods and ^maTbe^rm^Tm 7^ known to those 

hydroxypropylmethylcellulose phthalate. The tablets may tendon. Such tablets 

<Le<Hn thV art so as to give a sustained release of Jhe comr«undsof foe piwem M ^ 
may, if desired, be provided with enteric coatings by known methods, for example oy uw 
acetate phthalate. 

"^^^^^^mC^WoTTsOoi^ Other 
vegetable oil, for example sunflower oil. 

w "Sfn^S SefrTy contaL dLtegrants (for example a pharmaceutical* acceptable 
e^eSXle^TfoS a^cffand a carbonSeT bicarbonate salt) to facilitate dispersion m the 

liquid medium. 

gel. A suitable cream may be prepared J^^^^^^TSg surfactants. An ointment 
petrolatum and/or light liquid paraffin, dispersed m an a^*™* mcua u»-& petrolatum 
nWbe prepared by mixing the ac^mpmmd wdh ^P^^ 1 ^ a ^m^ouTwith a 
and/or a wax e.g. paraffin wax or beeswax. A gd may * J"*P^°/ ft presence of water. Topically 
topical vehicle comprising a gelling agent e & ^^x^wMch pharn\aceSly active compounds 
t^ 1C t3on"aredSe^rrK con^vmdl^^^ skin in order to 

of the present mvermon are d^ereed so ^J^^Smal composition may be prepared by mixing 

Metered dose systems, known to those skilled in the art, may be used. 

Corrrposhrons suitable for application to the buccal cavity include slow dissolving tablets, troches, chewing 
gum, gels, pastes, powders, mouthwashes or nnses. 

The corrrpounds of the present invention may also be admfinste^by ™£^^™^JZZ 
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derivative such as a dodecanoate salt or b) solid in the form of an implanted support for example of a 
synthetic resin of waxy material for the compound to be infused. The support may be a single body 
Staining the entire compound or a series of several bodies each containing part of the compound to be 
delivered. 

In some formulations it may be beneficial to use the compounds of the present invention in the form of 
particles of very small size, for example as obtained by fluid energy milling. 

The componds of formula 1 described above can be prepared by the route shown in Scheme 1. The general 
method of preparation of these compounds is the aldol condensation of azole analogues of the fonmda 2 
San aldehyde of formula 3, wherein X, Y, Z and R, n, Ar are as defined previously. This condensaUon 
can be carried out in alcoholic solvents in the presence of a base such as ^^^T^TttLw 
piperidine, or with a mineral acid catalyst at a temperature range between -80 to 250 C. A I^adariy 
favored procedure is the use of anhydrous sodium acetate in glacial acetic acid, with heating at reflux for 1- 
24 noSs P SS"nces to this procedure include. G.R.Newkome and^^hfaykak in Advances m Heterocyclic 
Chemistry, A ILKatritzky and ALBoulton, eds., Academic press, New York, NY, Vol 25, Pg83. 



y-y h 

X 

formula 2 formula 3 

Scheme 1 

The aldehyde can be prepared by Suzuki reaction or by direct nucleophilic substitution on furan or 
thiophene ring (Scheme 2). 




A ArSH/Base H 

s^- 




formula 4 

Scheme 2 



The reactions described herein will be generally understood by one of ordinary skill in the art The starting 
materials are available or can readily be prepared by one of ordinary skill in the ait 

General Procedure for the Preparation of the Examples. 

a. Coupling of aldehydes and azole analogues 

To a solution of the azole analogue of formula 2 (1.0 mmol) in acetic acid (5 ml) was added NaOAc (3.0 
mmol), followed by a solution of the aldehyde of formula 3 (1.0 mmol) in acetic acid (2 ^™ e J^™ 
was heated for 10-240 minutes, then cooled The residue was triturated with diethyl ether the sohd 
collected, washed with ethanol, then with water and dried overnight in a desiccator over P 2 0 5 to give the 
target compound of formula 1. Compounds were analysed by LCMS and HNMR. 
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Aldehydes of formula 3 prepared by Suzuki reactions 



propanol was stirred at room temperatare under ™*°f™ ft triphenylphosphine (0.009 mmol), 2M 

reStoig solutxon was treated with palladium ™^nd heaS to £flux under a nitrogen 

sodium carbonate (1.2 mmol), and deiomzed ( S mL) was added to the reaction 

atmosphere for 2-24 hours (^on monitored ™»C ^ temperatarc . The darkened 

^^^^^SS ***** by from 

STonoiKwndsvrereOTalysedbyLCMSana HNMR. 
e Aldehydes of formul. 3 prepared by dine, n »cle»pkilk 



Analytical data for compounds from the 



invention are given in Table 2. 



Table 2 



.wi,.n»te 1C I if for compounds of fre invention 



Example No. 


SpCS 


ICyrfuM) 
SaCS 


1 


4.2 


2 


" 


3 


2.3 


1.5 


4 


2.6 


0.46 


5 


5.5 


13.5 


6 


2.1 


3.2 


7 


8.3 


22.1 


r~ 8 


I 11 * 


9 


21 


10 


i 5 


11 


4 5 


12 




13 


5.2 


14 


20 


15 


11 1 


16 


12.4 


17 


8.0 


6.0 


18 


0.56 


1.2 


19 


2.8 


2.7 


20 


9.8 


1.6 
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21 


0.6 2.6 


22 


5.5 


23 


10.5 


24 


2.0 


25 . 


7.4 


26 


7.3 


27 


3.2 


28 


2.0 4.5 



SpCS = Streptococcus pneumoniae chorismate synthase, SaCS = StapMococcus aureus chorismate 
synthase. 



The inhibitoiy effect of a compound can be described by an IC*, value, that is the concentration of inhibitor 
at which half (50%) inhibition of the maximal (100%) inhibition occurs. IC50 values were determined by 
measuring the extent of inhibition over a range of concentrations of the compound, preferably a range 
where the degree of inhibition varied from no inhibition (0%) to complete inhibition (100%). The ICjo 
value can be estimated from a plot of % inhibition against concentration of inhibitor, or can be calculated 
using data fitting programs, such Grafit (Elsevier) or EnzFitter (Biosoft). 



Claims 

I A compound, for therapeutic use, of Formula 1 

m 



X 

Formula 1 



Where: X is O, CHCN or S; Y is O, NH, CH* S orNHCO; J toOMJg 

Tis an optionally substituted angle orf*ed ^^^S^S^daSe, furan, 

include but are not limited to phenyl, napthyl pyndine, ^T^f^t^ independently 

thiadiazole derivatives. The aromatic ring may have up to ^ ^"cOOH, COOR3, 

selected from C,^ alkyl, halogen, hydroxy, alkoxy, NO*, CF 3 , 

CONR4R5. 

R, R3, R4 and F5 are ^^^~^f^S^^ 
afcaituttd »«h one or ™« halwa M™*£»£ ^^demly sdected too, the group 

2 a compound of claim 1 where 

nisOorl X isSorCHCN,YisS,ZisOorS,RisH,Arissubstiti^ 

(optionally substituted by C M alkyl, halogen, OH, C,, alkoxy, NO,, CF 3 , CN, COOH, COOK*, 
CQNHR4), pyridine (optionally substituted by C„ alkyl, halogen, OH, C« alkoxy, NO, CF 3 , 
CN, COOH, COOR3, CONHR4), pyrinridine, thiadizole. 

3 A compound of claim 1, selected from: 
(5 Z)-2-tmoxo-5«5-[3«rffl^^^ 
(5Z )-5^[5K34»tomophenyl>2-furyl]nieflr^ 

(5Z )-3K2-furyln^ 
thiazolidin-4-one 

(5Z)-M[5^4^iloto-3-iutroDhenyl)-2-M 

(5Z )-2-tmo*o-5<{5-[3Ktrm M ^^ 

( 5Z)-5«5-[2K±loro-5K^^ 



one 
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(5Z)-2-tMoxo-5K{S-PKtrifluoroine^^ 

(525-2-thioxo-5K{5-[4<trmuoromethyl)phenyl)-2-fuiyl}methylene)-l,3 

2- hydxoxy-S-{5-[(Z)-(4^xo-2-tmox^ 

3- [5K(Z)-{4K)xo-2-thioxo.3-[4Ktrifluoromethyl)benzyl]-l,3-thiazoUdm^^ 
fuiyl]benzoic acid 

3^5-{(Z)-[lK3KWonvhenyl)-5K)xo-2-thioxoiiiiidazolidin^ 
acid 

(5Z>5-{[5K2,6^cMorophenyl)thien-2-yl]me^ 

methyl 3-{5-[(Z)-(4^xo-2-thioxo-13-thiazolidin-5-yUdene)methyl]-2-fuiyl}be^ 
(2E/Z) [(5Z)^K>xo-5K{5-[3-(trifluoromethyl)phenyl]-2-furyl}me 

ylidene]acetonitrile 

A compound of claim 1, selected from: 
(5Z)-2-tMoxo-5-[(5-{l3<triflu^ 

(5Z)-5K{54(4-mtrophenyl)tmo]-2-fuiyl}methylene)-2-tmoxo-l,3-tm 

(5Z)-5K{5-[(2-memylphenyl)thio>2-^ 

(5Z)-5-{[5-(pyridm^-yltMo)-2-fu^^ 

6-({5^(ZH4H)xo-2-tmoxc-l,3-tmazolidm-5-yUdene)memyl]-2-furyl} 
2K{5-[(^4K)xo-2-tMoxo-l,3-tmazoli^ 

2<{5-[(ZH4K)xo-2-tmoxo-l,3^xazolidm-5-yUdene)memyl]-2-fuxyl}thio)mTO 
2K{5-t(ZH2,4^ox(>-l,3-thiazoudm-5-yUdene)methyl]-2-fuiyl}^ 
(5Z^{5-[<2-hydroxyphenyl)thio]^ 
(5Z)-5K{5-[(2-methoxyphenyl)th^^ 

6^{5-[(ZH4K)xo-2-tmoxo-l,3K)xazolidm-5-yUdene)methyl]-2-fu^ 
3^{[6^{5-[(ZH 4 ^o-2-tluoxo-l,3-thiazolidm-5-yUdeiie)memyll 

yl]carbonyl}amino)propanoic acid trifluoroacetate 
2-((5-{(Z>[3Kcaiboxymethyl)^xc-2-tMoxo-l,3-thiazolialn-5^ 

furyl)thio]mcotinic acid 

(5Z)-5-{[5Kpyrimidm-2-yltWo)-2-fuiyl]methylene}-2-tmoxo^ 

A pharmaceutical composition comprising as an active ingredient a compound of any preceding 
claim, together with a carrier or diluent 

Use of a compound of any of claims 1 to 5, for the manufacture of a medicament for the treatment 
of a bacterial infection. 

The use of claim 7, wherein the infection is caused by a gram positive organism 
The use of claim 8, wherein the organism is S. aureus. 
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